One of the solution methods of ordinary and partial differential equations is integral transform. Newly introduced Sumudu transform provides an alternative integral transform which gives us an efficient tool to solve initial-boundary value problems. In this work, it is obtained solutions to some dynamic problems which arise in physics and engineering.
INTRODUCTION
In the study of problems to ordinary and partial differential equations, integral transforms methods such as Laplace, Fourier, Hilbert, or Stieltjes transforms, have a significant role. Transforms such as Sumudu and Elzaki resemble Laplace transforms, and by use of these transforms, differential equation systems have been solved by transforming to algebraic equations. Sumudu transform, introduced by Watugala in 1993, has been used frequently to solve ordinary differential equations.
Sumudu transform yields results in some cases where other methods fail, especially arise in control theory [5] . Furthermore, for some problems Sumudu transform gives better results compared to Laplace transform.
In this study, Sumudu transforms are rapplied to both ordinary and partial differential equations, after giving its properties, and relations between Laplace transform. A {f (t) M, , and / or 0, such that
DEFINITION AND PROPERTIES
where M is a constant and 1  , 2  are finite constants or infinite, [1] - [3] . For a function of exponential order, Sumudu integral transform is defined in various forms as follows; 
Proof. By considering right-hand side of (2.6), it is written as
If we make change of variables in the last integral, we obtain the result:
Making change of variable, gives
For the inverse Sumudu transform, we use the equation between Laplace and Sumudu transform. Inverse Laplace transform is
Residues e F(s) ,
see [4] . Theorem 2.5. Let G(u) be the Sumudu transform of f (t) A  such that
, is a meromorphic function, with singularities having Re(u)   , and
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(ii) there exists a circular region  , with radius R and positive constants, M and K , with
then the function f (t) is given by [3] . 
Corollary 3.3.
[1] Let f (t) A  be function whose Laplace and Sumudu transforms are F(s) and G(u) , respectively. Then 
Theorem 3.7. 
APPLICATIONS
In this section, some examples of initial value problem for both ordinary and partial differential equations are given. By using initial conditions, we obtain Fatma Kaya, Yalçın Yılmaz Basic properties of sumudu transformation and its application to some partial differential equations 
Finally taking inverse Sumudu transform to the last function, we found the solution, x c y(x, t) sin cos t . 3 3 
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CONCLUSION AND REMARKS
In this work, it is shown the properties of newly introduced integral transform as Sumudu transform and its applications to the some ordinary and partial differential equations.
Furthermore, it can be stated that this transform may be used as a tool to study solutions to system of the differential equations.
